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Abstract 
Examination items are useful instruments not only to measure student’s achievement but also to improvise the process of 
teaching and learning. There are two important questions regarding examination items. First, how far the instrument that has been
developed can reflect the true content of the subject being taught? Secondly, can it measure the multi dimensional facets which
reflect student’s cognitive ability? This paper examines these two questions by taking an in depth look at the examination items
of TTTR1713, Probability and Statistics course in Faculty of Information Science and Technology for 2010/2011 sessions. The 
course alignment is carried out by building the content matrix to be able to look at the relationship between the precise topic
revealed in the item and cognitive capability dimension in Bloom taxonomy. The mapping of this matrix is carried out by the 
inclusion of the score to every cell using the four point scale. The comparison of mapping is done based on the examination items 
and the emphasis of teaching which acts as the benchmarking standard. As a result, the pattern of mapping using examination 
items and teaching practice is matching while the level of students’ cognitive ability being measured varies and the examination
emphasis pattern is similar with that being carried out in the classroom. 
© 2011 Published by Elsevier Ltd. Selection and/or peer reviewed under responsibility of the UKM Teaching and Learning 
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1. Introduction 
Examinations and tests are parts of assessment and evaluation which are conducted to fulfil academic 
requirements. They are systematic methods to measure behavioural changes of individuals relating to the learning 
activities. Test questions are measuring or instrumental tools that are developed to acquire the information about 
students’ cognitive, psychomotor and affective achievements (Boyd et al., 2006).   
Assessment and evaluation are conducted to fulfil two important functions (Siti Rahayah et al., 2005). The first 
function is to integrate the teaching and learning activities. This is interconnected with the development and 
improvisation of course curriculum, thinking skills, general ability, attitude and values so that students would 
achieve the desired learning objectives that have been determined.  
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Secondly, the assessment is implemented to differentiate between the good and the poor students. The second 
function is essential to categorize students according to the level of skills and ability as students have different levels 
of skills and ability. In the process of developing an instrument to measure student’s skills, a few aspects have to be 
taken into consideration by instructors. These include determining the type of questions, the total number of 
questions, the distribution of marks, the levels of difficulty, the timing to answer questions, together with ensuring 
that the learning objectives are achieved and fulfils the suitable skills and knowledge.  
This research attempts to look at the conformity between the testing instrument used and the course contents that 
are being taught and the capability of the item to measure the multi dimensional measurement that reflects the 
students’ cognitive capability. This research is carried out to fulfil the following objectives:  
1. To implement the statistics course alignment by using examination items  
2. To determine the consistency of alignment pattern with the standards i.e. the emphasis in lecture room. 
2. Course Alignment 
Assessment and evaluation do not only to determine students’ grades but also to stress on its requirements as a 
part of the whole learning process. An effective assessment for the learning process will help instructors to identify 
students’ learning criteria through transparent learning cycles (Garfield et al., 2011). This includes the usage of 
instruments that allow students to view their opinions about the course contents and the teaching process itself 
(Harlen, 2006). This input is essential for the instructors to improvise their teaching process based on the response 
inputs to further encourage a more effective learning experience (Gardner, 2006). 
Course alignment exercise is another way that can be applied as a course evaluation tool. It examines the 
compatibility between the evaluation that is being used and the curriculum that is being taught. The alignment 
involves not only the relevant course content but also the level of performance, emphasis and the depth of the 
materials and consistency of the standard of performance (Garfield et al., 2011). The adjustment between assessment 
and teaching will also strengthen the expectation in the implementation of teaching and learning.      
The alignment could be achieved through an analysis on the content matrix. The matrix is developed to represent 
a content teaching dimension and a dimension representing the relevant cognitive demands (for example, using 
Porter’s model (Porter et al., 2007) or Bloom taxonomy (Bloom, 1956)). After the matrix is developed, each 
individual examination item could be placed in the suitable cells. The Bloom taxonomy is the guidance widely used 
to evaluate students’ cognitive capability. There are six criteria suggested by Bloom to explain the capabilities. The 
criteria are explained in Table 1. 
Table 1. Bloom cognitive capability 

The Criteria  Capability Example 
Knowledge  Memorising certain statistical concepts that is 
being learnt. 
Define, name 
Comprehension  Comprehend facts, information or underlying 
meaning for statistics that is being studied. 
Explain, discuss, interpret 
Application Using the comprehension about concept, 
statistical principles in specific problems.  
Solve, calculate 
Analysis Solving statistical cases by breaking up into 
smaller parts. 
Analyse, compare 
Synthesis  Integrating techniques to conduct statistical 
procedures. 
Suggest,  build, predict 
Evaluation Making consideration or judging certain 
statistical cases. 
Conclude, choose, prove 
3. Methodology 
The final examination paper for TTTR1713 Statistics and Probability course for the First Semester of 2010-2011 
session was analysed. The test paper consisted of four main questions followed by at least another four more sub 
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division questions. The break-up of the questions and the topics are shown in Table 2. The content matrix that was 
developed is shown in Table 3.
The researchers had conducted a discussion to fill in the cells in the matrix. It was made based on the 
examination items using four points score scale, that is 0=for not relevant, 1=being given mild emphasis, 2=being 
given moderate emphasis and 3=being given very serious emphasis as being used by Porter (2002).  The content 
matrix was also distributed to four lecturers teaching TTTR1713 course and were requested to fill up the cells using 
the same feedback sheet. The completed content matrix was then analysed in contour charts. The comparison was 
made based on the chart pattern that is produced from the teaching and the examination items. 
Table 2. Distribution of mark according to topic  
Topic Portion Full mark 
1 Continuous random variable 1ai 2 
1aii 2 
1bi 9 
1bii 7 
2 Sampling distribution 2ai 2 
2aii 2 
2aiii 11 
2bi 8 
2bii 7 
3 Confidence interval estimation 3a 2 
3b 2 
3c 2 
3di 10 
3dii 6 
4 Hypothesis testing 4a 10 
4b 13 
4c 2 
4d 3 
Table 3. Content matrix based on examination item  
Question Dimension in Bloom Taxonomy 
Knowledge Understanding Application Analysis Synthesis Evaluation 
1ai       
1aii       
1bi       
1bii       
2ai       
2aii       
2aiii       
2bi       
2bii       
3a       
3b       
3c       
3di       
3dii       
4a       
4b       
4c       
4d       
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4. Results 
Contour charts were developed to show the TTTR1713 course alignment based on the examination items and 
teaching practices. Figure 1 shows the results.  The alignment for the examination items has shown that the 
questions related to the first topic of the continuous random variables gets a lot of emphasis in the knowledge, 
comprehension and application while it gets less or moderate emphasis on the analysis categories. The same pattern 
also appears for the second topic that is the sampling distribution.  
The third topic in the examination is about the confidence interval estimation. The three examination items in this 
topic receive the most emphasis in the category of synthesis and analysis while the remaining items show the 
identical pattern that was discussed earlier. For the fourth topic relating to hypothesis testing, the 4b examination 
items that are put forward show greater emphasis on various cognitive dimensions including synthesis and 
evaluation aspects.  
The standard that is used to compare the alignment is the mapping analysis of instructors’ teaching practice of the 
course. The pattern of alignment has shown that the examination items almost equivalent to the emphasis given in 
the teaching of the course. Figure 2 shows the alignment based on the average points shown in each topic. The 
comparison shows that the cognitive capability emphasis in the examination items is similar with the teaching 
emphasise in the course.  
5. Discussion and Conclusion 
The importance of assessment and evaluation are not only centred on determining students’ grades, but also 
becoming a part of the whole learning process. This is so true since the effectiveness of evaluation process would be 
able to help instructors to modify their teaching techniques so as to suit their students’ needs.  The alignment of the 
course is another way that is used for evaluation and assessment on the courses. Course alignment would also able to 
test the compatibility between the evaluation that is being used and the curriculum that is being taught, determining 
the level of  tested cognitive ability, measuring the emphasis and the depth of the course materials and examining 
consistency with the standards being applied. 
The analysis toward content matrix in TTTR1713 course shows that all of the behavioural cognitive capability 
criteria have been emphasized in the examination items. Nevertheless, not all topics that have been tested meet all 
the Bloom taxonomy levels.  Some of the topics such as continuous random variables only reach the analysis level. 
Whereas, some topics related to statistical inferences involve the levels of synthesis and evaluation. The results of 
this research shows that there is a consistency with the one conducted by Hazura et al. (2002). They find that the 
statistical test papers being evaluated comprise of all cognitive levels. 
The course content in TTTR1713 which is being studied covers such topics as introduction on statistics, 
descriptive statistic techniques, probability and inference statistics. At the initial level of this course, multiple basic 
concepts and principles of statistics are discussed. The knowledge and comprehension that are stressed in the initial 
topics are essential in order to solve the technical challenges found further in the subsequent parts. Therefore, the 
level of cognitive that is being tested also has to be compatible with the topic that is being questioned. The 
instructors should consider in depth questions which truly test the students’ cognitive ability for the cases which 
involve inference statistics. Among suitable question format involves comparison, proving and selecting the best 
given options using systematic techniques that have been studied earlier.  
The emphasis on cognitive levels in the classroom throughout the courses should be greater and higher than what 
are thrown in the tests conducted. This is only proper to be carried out because there are various levels of cognitive 
that need to be trained and to be familiar with during teaching and learning activities in order to build the desired 
statistical skills. The comparison of the matrix contents produced based on examination items and classroom 
practice is given to ensure that there is an alignment between the course content and the items that are being tested.  
The research has shown that the alignment of course is important to be carried out in this statistical course. The 
usage of various innovative assessment and evaluation techniques in statistical courses have been suggested by 
Garfield et al. (2011)  to ensure that instructors offer appropriate emphasis in this process, as the same emphasis 
given in the teaching and learning (Hairulliza et al., 2010; Noraidah et al., 2010). The research regarding the usage 
of statistical technology and techniques in assessing the students, the implementation of formative assessments, 
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collaborative evaluation and discussions on more justified assessments, be better assessment practice should be the 
focus of research attention in the near future. 
*Based on scale: 0 = not relevant, 1 = given mild emphasise, 2 = given moderate emphasise, and 3 = given serious emphasise 
Figure 1. Course alignment using examination item and teaching practice 
Teaching practiceExamination item 
*
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 

*Based on scale: 0 = not relevant, 1 = given mild emphasise, 2 = given moderate emphasise, and 3 = given serious emphasise 
Figure 2. Alignment based on course topic 
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